The iron-aluminum (Fe-Al) hydroxides adsorbent with high efficiency for removal Cr(VI) and As(III) was facilely synthesized via coprecipitation method and applied for individual and competitive adsorption. Fe-Al hydroxides were characterized by Brunauer-Emmett-Teller (BET), scanning electron microscope (SEM), energy dispersive spectroscopy (EDS), X-ray diffraction (XRD), Fouriertransform infrared spectroscopy (FTIR) analysis, and X-ray photoelectron spectroscopy (XPS) to reveal the microstructure of adsorbent and adsorption mechanism. A series of batch experiments were conducted with different parameters (pH, adsorbent dosage, and initial concentration) to determine the optimum condition. The maximum capacity of the Fe-Al hydroxides for Cr(VI) was 33.64 mg/g at pH 5.0 using 1.4 g/L adsorbent and 80 mg/L of initial concentration; and As(III) was 8.12 mg/g at pH 6.0 with 1.4 g/L adsorbent and 16 mg/L of initial concentration, respectively. In the single component system, the adsorption of both Cr(VI) and As(III) better fitted with Langmuir isotherm and pseudosecond-order kinetic model. In the binary system, the results showed that the extended Freundlich isotherm model (EFIM) was suitable for evaluating adsorption equilibrium data with reasonable regression coefficients. The desorption studies showed the best recovery of heavy metals in NaOH.
